SUMMARY Twenty active amateur boxers were studied seeking evidence of neurological dysfunction and, if present, the best method for detecting it. Seven of these boxers had an abnormal clinical neurological examination, eight an abnormal EEG and nine of 15 examined had abnormal neuropsychometry. The CT scan was abnormal in only one. An abnormal clinical examination correlated significantly (p < 005) with an increasing number of fights, and an abnormal EEG with decreasing age (p < 0O05). In several of the neuropsychometric tests, the boxers were significantly worse than controls (p < O O5). Neuropsychometry was the best method for detecting neurological dysfunction.
In some the damage is severe.
The professional boxing authorities maintain that the BMA's evidence concerns brain damage which occurred before there was adequate medical supervision. In the most recent study however in which most of the boxers had fought after 1960 that is, the modern era, the majority had definite evidence of brain damage. 2 The amateur boxing authorities maintain that the damage sustained by professional boxers would not, or could not, occur in their sport. There is certainly evidence to support this view,3 although another study using electroencephalography (EEG), computed tomographic head (CT) scanning and neuro-psychometry showed significant abnormalities in amateur boxers. 4 Because of the continuing controversy we decided to study this matter further. The evidence for brain damage in professional boxers is conclusive and we, therefore, wanted to examine a very different group, active amateur boxers. Before embarking on a proper controlled study, however, we felt it necessary first of all to find out if there is evidence of abnormal neuronal dysfunction in this group and secondly the best method of detecting it. We have, therefore, examined prospectively an unselected group of active amateur boxers. The results from the computer administered measures support and extend the findings from the clinical measures. On visual memory and detection of visual change, boxers performed normally, although they nevertheless showed a trend towards lower performance on the memory tests; four boxers had lower scores on one or both components of the memory tests than any of a control group of patients consulting at a local Health Centre. Using an analysis of variance to compare the median reaction times of the boxers with the reaction times of a group of university students and staff of a similar mean age, the boxers had significantly (p < 0 05) faster movement times than students. Simple reaction times of boxers and students were not different, but the boxers had significantly slower decision times on 4-choice reaction time (p < 0 05). This finding is similar to that reported by Van Zomeren13 in an investigation of head injured patients. The pattern of results indicates that the slower decision times of boxers are not due to perceptual or motor factors, but have a central locus.
Discussion
Recent studies using the same investigation as ourselves have shown evidence of neuronal dysfunction in boxers. These studies were either in professional boxers of some standing or in retired amateur boxers. 4 We are more concerned with the early detection of neuronal dysfunction and, therefore, studied active amateur boxers. We have shown that in a group of apparently healthy active young men, there is clinical, electroencephalographic and neuropsychological evidence of abnormal brain function.
We must emphasise that it is not possible to conclude from our data that the abnormalities we The high number of abnormalities on clinical neurological examination (35%) is surprising. Signs uncovered by an experienced neurologist are always noteworthy, but caution should be applied to some of the minor neurological signs when they are searched for so intensely. None of the present subjects could be regarded as in any way physically disabled, rather the reverse. Only one had symptoms. Thus the great majority of the motor system disorders we found were quite asymptomatic. Again only by serial examination would it be possible to show that these signs were the forerunners of clinical disability.
The best method for detecting neurological abnormalities and possible brain damage is neuropsychometry. In our study where we were able to compare the boxers' neuropsychological performance with a control group, we found that the boxers in some tests were significantly poorer than the controls. In addition, there were some boxers who had clinically significant abnormalities. This is a preliminary study which has shown that there is neurological dysfunction in amateur boxers and the best method for detecting it is neuropsychometry. As we have already stressed, however, it would be wrong at this stage to attribute these abnormalities to boxing. A controlled study is necessary and we are currently carrying one out comparing neuropsychometry in active amateur boxers with that in their peers.
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